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Discovery of the nature of dark matter is internationally recognised as one of the greatest contemporary challenges 

in science, fundamental to our understanding of the Universe. Weakly Interacting Massive Particles (WIMPs) that 

arise naturally in several models of physics beyond the Standard Model are compelling candidates for dark matter. 

The discovery of galactic WIMPs would therefore enlighten two of the outstanding problems of modern physics - the 

matter composition of the Universe and the extrapolation of the Standard Model of particle physics to GUT scales. 

The LUX experiment, operated 1.5 km underground in the Davis Cavern of the SURF laboratory, USA, is the world 

leader in the direct hunt for WIMPs.  I will present my work determining the efficiency of the experiment to WIMP 

dark matter for the 2015 reanalysis of the 2013 WIMP search data, as well as the status of the ongoing science run 

with results expected next year.  

If LUX does see WIMPs in its current run, we will still need a vastly more sensitive detector to confirm the 

findings and study the WIMPs. If not and only further limits can be set, then we must extend our reach towads 

discovery. Thus the LUX-ZEPLIN experiment is now under construction - LZ is a multi-tonne successor to LUX. This 

instrument will have sensitivity ideally matched to explore the bulk of the remaining theoretically favoured 

electroweak phase space towards galactic dark matter discovery, and may even be sensitive to the unobserved 

standard model process of coherent neutrino-nucleus scattering. I will present my work on the development of the 

background model for LZ - an important activity both during detector construction to ensure low-activity goals are 

met to achieve WIMP sensitivity, and for analysis of science data from 2018/19 to evaluate potential discovery with 

any excesses over background from signal.  

 

  


